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(54) DRY ETCHING DEVICE 

(57)Abstract: . 
PROBLEM TO BE SOLVED: To provide a dry etching device 
capable of evaluating etching characteristics in a short time. 
SOLUTION: This etching device has a etching chamber 2 for 
subjecting a substrate S to be treated, which consists of a 
transparent material to an etching treatment and reflection 
type sensors 20 which are so arranged in the etching 
chamber 2 as to emit light to the rear surface of the 
substrate S to be treated during the etching treatment. At 
the time of etching the films to be etched which are formed 
on the front surface of the substrate S to be treated, the 
end of the etching of the films to be etched is detected by 
detecting the point of the time the on-off states of the 
detection signals from the reflection type sensors 20 change 
over. 
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[0 00 2] 

rLCDS«J if^o ) *i^>^Kit5fc»® 
OF7^7f>^8»t LCDS«O^®0C^S 

So 

[ 0 0 0 3 ] 0 9 &Cfi£5fc<E> F7-/i7?> ^SSBO— 09 
^gg (HT. TCDE^gJ if^o ) Sr^r. S9 

ccfc^rflP-sf- l ttJt£S8*5*U c<D*aS8 1 <ort 
cDrtSPtc«x^^>y7 : "--^3^s:^e>nr*5 0, c 
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SK8^(fx./c^ih§B«l It^lti7f>mt5 
JW1 0©-«*6*Al, 77X7^ggl 3(D3S 
»[f 1 2^Ut^7X7^4il 4CC7-f ^nift*JH 
S*-TSo t^i, ^7X7*411 4 0F*9SBK^a-j& 
l^Dt7'7X7P^Sl > i^>^« 

WWMB«9*^Ur^SIAP8*>6^lfBa5l 5 
50 CDAWcftttti. WWll5©rtll«c«»8hfc 
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rgtta«, tfxzmm i 5 <bx9^>^2 toE^j^ 

CC iSSi* ti/cL C DSfiS QSlffiKf flit UtLCDlfi 
S<£>g|ffi£x 9 f>^t6c 

[000 6] iC^t, F^X9*>^$£S&tJ:oT 
LC DS® S<£>g|®<£>Mx 9 ^> yjg£x 9 

■rsisccti. mx.v*>#mz±wict>tc-oxxQ— *cx 

[0007] -ecr, «oF7>fi^>^ffl 
c>TX9*>^ffiffl*fT5iswctt % ax^>«*t 

ymccjtr ^sfi&tf * * * > y ^ 

m&$>*>* IW»lt**.fc6LCDl«S«:F7-fx 
9^>^SOx^>y^2&Cj&AU ^Ox^ 

[000 9] i7f>i?*»jLfc6LCD«SS*i7 

fee* ^x^> tm'&<Dmwfr ^§x^> 

fo£<D5 ^CDSAOX ^> ^ilK^R, S>J^x 9 ^ 
>^ilg£r£l,T, (R-r) / (R+r) 

[0010]*Ut, h'7^Xy^^I©X^> 40 
[00 11] CCT\ S a D D fflOLCDl«S^x.^> 

^(D^^->tcrx7^>y$ti^>o ^cr, X9* 
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[0012] — x 9 yi^©ffHBIS»*W5EO 
[0013] 

£/ttf>K:1&x 9 y^CD^H^x 9 ^>^IR^x 9 

mR<D*Mit& $ 6 lcm/otctc&>, x 9 * > ^tt^PF 
^4PR©lW«te^O»*5*<ft>3. X9 

[0 0 14] x^>^tt»i»F7ix^>^ 

t#$^ffiT0, otir«LCD^*Jl/©*flS*S<b*JB 
[0015]fCt, *:»I8<D@W«. Wx^ 

[0016] 

fi^: x 7 ^ > ^ffllt ^ /c feO x 7 > i , X9 ^ 
»X9^>y«*X9^>y-r4BRCC, f!iEJS*fM-fe> 

a c t (c<fc rfjiss^ 9 > ^jg<ox 9 > 

[00 17] »*3H28BjSCD«?ltCjt-5F^^X9^> 
lt6/c*(DX7f>^l<f:, «riBX9^>ySOrtSP 

if-i, £<f;L, x9^>^a*a>BirtBaffis*«© 
m #fc> a **a-r 4 c <t cc j: o r mrt * * > 

^JgCDX 9 *s #018:7 ^CC OftiC i*W 
[0018] »*ffl38Stt©*93«:J:4 F^x^> 
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[0 0 19] fS^4ietS(D^W(Cj:^F^>fXy^> 
ftgicfctt £?itrlB&x 9 * > ^Jg<ox * * > ^ituO&K 

[0020] »3S3B5BEil©»?8«cJ:* F7-fx«^> 
**MH\ IIEWSIl«t«I , J'6fc»©i ? ? > ^ 
f — ^;U*l?iB^ ^ * > ^S©rt»CcKW , iiuiBx * 
> y f — ^;kd*H.Cc fWBKftfS-fe >lf-XtefuiB3S® 

[0 0 2 1 ] ll«aeB«©JM!«:J:*F^-/x»9 l > 
[0022] 

■JWT\ 1 F7>fx^>^i 

tttl/cvnrrs. 

[002 3]il tt#SSJB$8«: <fc* K^-fx?^>^ 

m&<owmmmi7jkLftm«mm^cs> o , ■ i «c*jc»t 
i rajasgs** b . c ©ft^ifs i cortascc x 9 

*«8*rc*!K c©»«P5K:B: % -m#*8L#l'7 
Jtggg 1 <P^«7 tcfc£#x^A P 8 ^Mgt i 
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[0 0 2 4] £/c, XfflSSl<035«7ec»W6ti^i* 
X»AP 8 Or x v 9 > £^ 2 OrtgptC^A 3 n/c 
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□ 1 7#0l£i**vCt>&o 

[0 02 5] 3 *HS©KJSCC<fc^> F7>fx^> 

S-fe >t- 2 0 »L C DlgS (DlItcM L t*^:ST 
£ <* ACCESS ntt^ 0 «K©S«ffl-fe>*- 
io 2 0lt 0 2 (ciSO/c J: ^ CCi ^ f> - ^ 3 

Mtfr/coTfcj— KSKSIrCfcO* LCDSffiSCD^ 

[0 02 6] *HWffl-fe>*-2 0<D§{I-sf^>2 1 

2&i<t#-7^>2 3Cc<fcor^a^y ^;i/S^6S2 4 
ecttttstir^i. £/c, @3 (a) , (b) CC^U/c 
cfc 5 «Cfi0Hffl-fe >t-2 0 tt**** 2 5 RO'S^ 
2 6mtC^o ft*5, 13 (a) , (b) t,Ctoi,>X 
Sa^LC DSfi S <O^M^m 3 ft fc&x ? ^ > 
20 ^It^^o 

[0027] ^mmm&<D yux- v ?>#mm 

[0 0 2 8] L C DISS 7 ^> ^IT^KfC 

#xj*Bt«jtfc«±WW i imtx^>^ 

*51W1 0<D-«a>6»AU 7 7X-7^8S13 
2*/Mt^7X^4Il 4&CW ^ujg 

30 -JW»ltDt^7X7P*«4l 4 X^>^3&i 

0 Stfii&iB'g 9 LT #*3» AP 8 * <E> # * BfS^ 

1 5<Drt»c«l&Ta. #xf?SMl 50ftgiUc{*i£3 

[0 02 9] ^OT, x *^>^2CDrtWCt&&3ft 
fcrStt««, x^>^-:/>rt/3CD±&C$g3ft/cL 

cds«s ommicsm i> x lcdiss omfitcj&m 
40 $nrc^l8x^>^lsa^x^>n^o cc 

AK Cr, Mo, W?W6tl^ fl 

[0030] ^cc v ^mmmicxz F7^x>^>^ 

Sg<Dt73MSl^±Cf o <!: ^ CcHJfi 3n5x-^> y^tt 

[00 3 1 ] *r»J«>CC. MfflOLCDISStOUx 
^>yiSaiHD tm-CJBfiS 3 ft Erz>m CM 3 * W 
-r-Stftx^^^yjRS a Office JBR8Sftfca93EfflOL 

so CDifis^fflSt^ ccr. ix^>yisaO 
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m2tz&fo±mict>tc-Dri%-vterj:<, r&4 

[0 03 2]^, »3effl(DLCD*«S*Xy^>^ 

-2 o©S«fflfi««:*fi£-rs*«Ji©*ffl:ilK:*yi^T 
»x**>40BSa©&iW*aH5eu aJJEf 5 -*** 

frotti^^^yKSaoHwaBjE^to^fce, lc 

DX«S4x**>yS2rtCC|RAU x^>^- 
:^i/3<D±«:t»r4. io 
[0 03 3] 3«C % «,^©LCD»*S*x**:/* 

t, x^^>yffifflt|3©LCD*«S<0j|ffiCCS*Ur» 
[00341 H3 (a){C^LfcJ:^^ LCDISS 
2 5 ^6^6tlMtt»i * ^>^MS a OCcfc otS 

s*^n. j^snfc*tt«ae«^2 6u:j:^T*Hi.sn 20 

£CD"C\ C(DiS^«CttJgS*SS-fe>^-2 o«*>tfc«r 
&4 0 ^l>r, tfcc**>y«Sa©:£v*>y;W»ff 
Lr^<D±J¥^x^^>^^n/c*&CC« > 03 (b) 

**>yRSatc<koTJR»3ftttt*©r, S*^T2 

[0 0 3 5 ] x ^^>^S|cpCD§JS*fM*fe>^-2 0 
3^e>©(l#«(i#^^>2 l*SLTSMSM2 2i<:£ 
i£3ft. 2 BSSWa-feVf -2 0©* 30 

"C, BMH<DflEB±* &JKf*Sa-te>tf-2 0&cJ;4S&J: 

S»iS«2 2fCj:-5««HIS*W«*«H5CC^Lfc 
<fc9ttt©i«ci. »x**>^IRSa<DX7 

[0 03 6 ] ttJHtB2 2ti. ««±<0«ftffl 40 

caatccfe w 4&x > * > #m<D&mm 
g2 4.cceai3n*. 

[0 0 3 7 ] ^P7 7 >f^SI2 4«, SlffSSS2 

2 ee^i s n/c^fcbtt^cD&x * * > ^aftccs-s so 
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i>4#, (Wit«3^7c^cc<torS[i*W«:xy^>^ 

[003 8] JfcOC, »jEJ8©L C DSfiS i It, »x 

Ro-e<DH S tfHAffiOL CDISS <D»X ? ? > 4f ■ 
S a <DJ¥5 iHCtfti L C DISS ^ffifflT^^CC 

[0 0 3 9] C©<fe5«C»^«, «iy^>y«Sa 

<Dxy*>^o>*BWiw*aBje"r*citt<. lcd 

SfiS*iS%{CX^^>^2CC|RALr±iBi|g«<D 
[0 04 0] *?• It, amtSaK2 2 XS_L<DStfcfcH 

ffiaccfcw 4#x ^> ^ramn* wer * & ««c , 

■&x ? *>*B?SB*IHW»6x* ^->yaK©a«fflrtiS 
— tt^SLtHT^o CCC, axy^>y«Sa<Dl7BHR 

teW4*x^^>^Bfil«FlBISA^ti«, sma^iio 

-fcfcSrfiLfiHir 4 C i &~C * 4, 

[0 04 1 ] iS/c, ttx?^>^MS a©tBffl»»co* 

4#Xy^>y^*»lHT4Cittr#tt^; CCD 
tSx^^>yj8Sa«« a a a fflCDLCDSSS<DtSx^^ 
>^]gSa£|*JCMJ?£WLTl>4QT\ ftx?^? 
ilK3&s^-C*orfe, ifafflOLCDISSO^© 
x y ^1B«K:*j W 4 x v ? > yB$[ffl€r&55rr 4 C <t 
#T#4 e ft*** RJOTlS/l©ll(S(Dffl3&ieE»ir*4«^ 

fti>. 

[0 04 2] *SI*S^«tC«fc4 K^-fx^^> 

^■cc*jcir», S6a©x^^>y«Ftt«r»ffl-r4d: 
>y-r4R5Ht*5i>T*>, sw§H:>u--2 otcctorx 

4c ^Lt, «ittf*»OSIffl*>1f-2 0©*»© 
^^6^/c^f^cDS*fM-te>1? v -2 0^^ 
7ifto /c^^rx 7 ^> 9<DW7n&t fhCbtitt 
^4 e *fc, S«fi-b>1f-2'0*»6<D«#{cJ:08We 

x^ ^>y^^iT>^-x^ 

^ > 4*^T 4 C <b # 4 o 
[004 3] «±a^/c<t 9 CC^HSS^S^cfc 4 F^-f 
x**>^*a«c«fcJhtf, X7^>yWtt*ffMB-r4BR 
CCW % tex 7 9 >«©»WiS-r*htf BWWJe* 
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^fKcH0«Ce«rliatT^/cWTj:<, L^fc. x** 

[0044] #^J$gK:J:4F^x?*>^ io 
J§Lg£g 2 2 CCfcg L , C OffliKI 2 2 (DiHgtiSSm* ^ 

[0045] F^-fi^*> 
immSCXtli*, 8H3Effl©LCD»«S(c»j|RStife» 
x>* ^>^S a£^©:£Jlfcfcfc^"Cx * ^>^t^> 20 
CiWotX-;^ *»te*IHIW * C i **T? * * © 

r4#*rt&rA4. .S£«©F7-fi?^>^Ri 

^ ^ x 7 * >^SBB© <fc 5 CcHKOx 7 ^ > y«Ftt«:lB 

D a < ific*ffl*»i c <fcfcre# 30 

[0 04 6 ] *fc, *j8*»»CCj:4 K*-f x»*>* 
iSKCCjrtiK. aBJEffl©LCD»«S(D«x y ^>y« 

4*sr**©r, «a«©LCD«ES«c»-r**»© 
»T*y + * F * » > y <t u rgst 4 C <fc# ojtl-c 

[0 04 7] Sfc, #||iS»»CJ:SF^x?*>y 
*«CCj:n«, $Jn D a ffl<DLCDS«S£x ^>^T4 

-y*-x ? ^> Wtlr>B7 > #-x v 

[0 04 8] m29ffijm 

2»c. **WO»2 3ltBKJ!8«:oi»rigffi*#JHO"Ctt 
BKSo ttfc. *HSfifl5JB«, ±13* 1 ***«c*f» 
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"C*4. «T«{C*J^t«, ±fE*l*j56^JS<blU 

[ 0 0 4 9 ] 0 7 ItCnkLtcJ: *> CC#HtSJ£SgCC <fe 4 F 9 
^•^>^m «e»2 0a4S*»2 0bi* 
6fc4«»©Si^^>^-£^*^4o S*gP2 0 
±E*lWWB»C©^ffl*>-9---4H««c % 

0 2 KtR LfcE»cT x ? ^>^t— 3 o^Btca 
RStrc**»j* — #£*SP2 o ai^ggi©^fi 

2 0 b 4 B L C DISS T 4 cfc 9 CCP 

-ifiB^±tciBg$nr*5«3, S'6«:. >>*'?-^X;i/ 

1 6 1 7 jBBH±CC(t«l/"CC»4. 
[0050] £/c, S8 (a) . <b) ^L//cd:^ 

CC, »^2 0att»«*2 5*»LT*j'K %3tU 

[005 1 ] fr*5. #£^2 0aSt>^SP2 0bCDl9: 
gffig^±TiSCC-r4C4*>oJtgraD, C©»*«ctt- 
LCD1KS <DSffitC*t L T 6ft 4 C i CCtt 

4. 

[0052] ^ccc ^mmmc&zYvjx.vris'f 
^fla i ita-r 43tfKcoc >r kbub *«mrr 4 . 

[0 0 5 3] «x^^>y*tSa*xy^>yr4l»«: 
1^352 0 a»CWBfe»2 0 b ««l«f¥ttKtt& O 
T*5.<. ^*gP2 0a(D^3^ J ? L 2 5^6^6n^ 
GS, l/+»7-yXJH QtMSXWOSni 7*iIiftLTX 
v * > ^«a*©L CDSfS (DaffiCCiiJ^T 4 o 

[0 054] S3 (a) tC^U/ccfc^iC, LCDIfiS 

2 5^6^6n/c»ii^ ^>yKa^^rs 

@ifiM-fe>1f-«^ , 7<Dt^^ca4o ^c*5v *^5S 

ft. i0*#»«:BAL Cr, Mo, W»WStf6tl 
4o 

[0 05 5] L/T. «x^>yiSa(Dx^>^ 

(b) ^L/Ccfc^tc. «363R J f2 5^6»«6ft/c* 
«ttx^^>^RS atCJ:oTJSi*Sftftti<DT, 
LCDS«S*S»U/c»CCS*gB2 0bK:ii|l« e 
§3fc352 0 btcirj^L/c*«S7fe^T-2 eicjr-or^a 
£ft, Ctifc£^XMmM^>V-&*>tti&±t!:2>o 
tete. »fflMH2>tf-^6©«mff#Otoa^ffi«±8B 

[0 056] *36tt J&JBCC J:4F^^x^^> y»Ktc 
ctorfc, ±Eflll«JWB»CCj:*F^-<x^*>y*S 

g t mm<D®sk *n 4 c t » 4 . 

[0 0 5 7] ttte. ±Jfib3«l 1 RCf*2 MBBMcte 



(7) 



10-298787 



11 

tittJ F ^ v^>tf^SfO 5 %<Dtr s F -7 *f 
(CDESS) *«CcWt»IH^fc*» 

[0 05 8] *fc % ±E»iac«ll2SOtJI5»K:*ir»r 

*»9!5c J: S K7-fx^> ^SKc J: o X%m~? Z> C 
4^r*S^ffl*«»LCD*«CcH6ti*feortt 

[0 05 9] 

If- «c J: o T*£x v * > ^Jgcox * ?■ > ^co^T £t£W 

•*-X«3il^-te>**-te j: o r x ? y««*Bt«F 
^x^i;>^'T^C<i:^pJ^'C*^><D'C, x* 

[HIBOIMUraMB]. 

[01 ] **9i©*lSB»»«K:J:* F^-f x**>* 
[02] *«8©WlSa»»««:J:4 F9-fX9f>^ 

[03] *mi<Dmim&imic£i> F^-f x**>y 

(a) BLC DiSSffiKfti ^ f >^*4»^* 
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* [04] Se»Jgfi8CC<fc4 F7^x^f>^ 

[05] i mmmmdc <** f 5 >r x 9 ^> y 

[06] *#£9JOffl 1 3QUftBCC J: £ F 5 W x v ^> y 

10 [07] *»IBOSB2SB*»JB(cJ:4 F^-fx^>y 

[08] #lfc9B<D!jl 2 SU6fl5«8tc J: 5 F-5-f x.y&Z/Zf 

(a) «LCD*SS®CClgx y ^>^^$)4*^^ 
tRLx (b) «»x^f>^B^»^4SLtC> 

[09] «E*raF^x**>*i»D— W&LT, 
0« 

20 [0 10] ft^F^xt^>^aK>x**>y* 

1 K£58 

2 x*^>^ 

3 l7f>?f-^ 

2 0 J5»§tfz>U'- 

2 0a S®M-b>if-<D^fcgP 

2 0b SMS^>1f -O^cSB 

21,23 m^^o 

30 2 2 StfT^g 

2 4 ^n^r-O^^K 
2 5 
2 6 

S LCDIfi 
K Sa 
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